LMSO-447159B 
9  DtcMibw  I960 


FACILITIES  DESIGN  CRITERIA 
FOR 

MIDAS  OPERATIONAL  STATION 

PARTI 

TECHNICAL  EQUIPMENT 
AND  OPERATIONAL  REQUIREMENTS 

(REVISION) 

CMtfoct  AF  (M(647)-S9S 


Pfmpmnd  By 

S*t«llit»  Systems  Bess  Ent;inssrtng 
Dspmrtmsnt  61-91 
Systems  Operetioas 


^ctvtD 

DEC  12 
TIC 

.  reports  ^ 


APPROVED 


I.  J.  GRIBibW 

ATELLI'K  VSTEMS  MANAGER 


This  document  is  subject  to 

speciel  ex-?ort  controls  end 

each  tran;m:HQl  r- 

nat'onafs  moy  bo  made  only 

with  pHor  approval  of  '  ARPTO^D 

R.  D.  KING,] 

}ER  SYSTEMS  CP 


(^GER 
TIONS 


•w 

LMSC  UBRARY  INVr’'T:>  Y  -  T  ' 0  ^LTO 

Rf-‘Mrn  to  LMSC  U':  ' 

or  I  uHSmit  to  ?<!  l.I.;.  Oftict. 


LOCKHEED  AIRCRAFT  CORPORATION 


MISSILES  and  SPACE  DIVISION 


{91 1 


LMSD.447t59-B 
Part  1 


FOREWORD 


This  document  ie  submitted  under  the  provisions  of  Air  Force  Contract 
AF  04(647)-595,  in  confornrutuee  with  Amendment  No.  46  to  the  preceding 
Contract  AF  04(647)- 347,  and  has  been  prepared  by  Department  6l-91» 
Base  Engineering. 


I'.VU, 

■  \ ' 
-■-a: 


This  report  is  Part  I  of  a  planned  three-part  document  presenting  facilities 
design  criteria,  the  purpose  of  which  is  to  provide  parameteirs  for  the  de-4> 
sign  of  the  typical  MIDAS  operational  station.  The  primary  objective  Of 
this  Part  I  portion  of  the  design  criteria  is  to  provide  sufficient  definition 
of  the  station  technical  equipment  and  its  operational  requirements  to  de¬ 
velop  a  design  concept  of  the  facilities,  structures,  and  interconnecting 
services  required  by  this  equipment. 


*  I 
! 
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The  present  document  is  the  second  revision  of  LMSD-447159,  dated  31  August 
1959.  Sections  1  and  2  of  the  original  report  were  deleted  in  the  first  revision 
because  of  their  classified  nature.  In  the  present  revision,  updated  informs-' 
tion  will  be  indicated  by  vertical  bars  in  the  ^argin  alongside  the  affected te»i» 


\ 


‘■‘j  I 


In  this  Part  I  of  the  facilities  design  criteria,  details  necessary  to  establish 
specific  facilities  requirements  for  some  ttem^  are  not  available.  Zn  these 
instances,  it  has  been  necessary  to  use  eonsei^tive  design  parameters. 
These  items  will  be  monitored  through  their  de^igni  and  as  actual  data 
become  available,  they  wllf  be  compared  with  those  parai^eters  so  that 
revisions  can  be  made,  as  necessary,  to  assure  adequacy  of  final  design. 

By  request  of  the  Air  Force,  this  document  contains  a  listing  of  the  technical 
equipment  that  is  being  planned  for  the' MIDAS  operational  stations. 
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P*?t  !I  sf  ths  fftcilitiss  desifn  cfi(«ria  wiU  contain  the  faciUtiea  design 
coac'Vt  oi  the  MIDAS  operational  station  and  will  include  a  design  analysis 
and  det.  Ued  definitive  drawings  for  <ill  technical  structures. 

Part  in  of  ti  e  facilities  design  criteria  will  present  site-developn^ent 
criteria  that  will  define  the  requirements  for  locating  the  technical  facilities 
at  the  site  and  will  specify  the  inter^facility  service  connection  requirements. 
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SECTION  1 

SUMMARY  OP  REQUIRED  FACILITIES 

Th«  following  is  •  summary  of  the  new  technical  facilities  and  structures 
that  are  required  at  the  MTDAS  operational  station  and  a  brief  statement  of 
the  functions  they  will  perform; 

1.  1  SATELLITE  COMMUNICATIONS  BUILDINGS 

There  will  be  three  identical  satellite  communications  buildings  for  housing 
the  technical  equipment  required  to  perform  the  functions  of  automatic 
satellite  acquisition  and  tracking,  reception  of  r«f  signals  from  these  satel> 
lites,  and  issuing  of  commands  to  them. 

1.  2  ANTENNA  SUPPORT  STRUCTURES 

A  60-foot  parabolic  antenna  will  operate  with  each  satellite  communications 
building.  Each  of  the  three  antennas  will  require  an  antenna  support  struc¬ 
ture  adjacent  to  each  satellite  communications  building. 

1.  3  RADOME  SUPPORT  STRU'_- 1  Ukjus 

Each  of  the  three  satellite  communication  antennae  requires  a  protective 
radome.  Three  radome  support  structures  are  required. 

1.  4  (Deleted) 
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1.5  CENTRAL  OPERATIONS  BUILDING 

A  ccntTki  opermtiona  building  ia  required  tor  receiving  the  incoming  aatel  ■ 
lit#  readout  data  from  the  three  aatellite  communicationa  buildinga  and 
forwarding  thia  data  to  the  MiDAS  Tracking  <c  Control  Center  in  the  U.  S. 

1.6  POWER  PLANT 

A  building  la  required  to  houae  dieael  generatora  for  providing  emergency 
power  to  the  critical  technical  arena.  This  emergency  power  permits  the 
primary  atation  functiona  to  continue  during  interruptions  of  the  principal 
power  supply  system. 
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Set.  I  iOn  2 

TECHNICAL  EOUIPAEHT  CRITERIA 


The  propoaed  receiving  antenna  and  radome  are  ahown  in  elevation  along 
with  controlling  dimenaiona  in  Figurcai  2-1,  2-2,  2-3,  2-4,  and  2-5.  The 
rerrainder  of  the  technical  equipment  i?!  Hated,  together  with  it  electrical 
power  requirement,  heat  diaaipation,  and  groaa  weight,  in  Figurea  2-6,  2-7, 
2-8,  2-9,  and  2-10,  The  equipment  ia  located  in  plan  on  the  aame  figurea. 
laometric  viewa  of  a  typical  equipment  rack  and  varioua  itema  of  PICE 
equipment  are  ahuwn  )n  Appendix  A. 

2.  1  ARCHITECTURAL  AND  STRUCTURAL  -  GENERAL  CRITERIA 

2.  L  I  Framing 

The  framing  ayatem  for  the  building  shall  permit  maximum  flexibility  for 
rearrangement  of  partitions.  Columns  within  equipment  rooms  shall  be 
avoided,  and  a  maximum  of  clear  space  above  equipment  ia  desirable. 

2. 1.  2  Floor  Construction 


A  *  M  ^  ^  m  ^  A  A  t  *  4  ^  A  V  A  A  ^  *  e*  ^  A  s  SI 

V  ^aaaaa  VIA*  «  x^aaa^a  aaC  sa  v  a  a,#waaa  «s  Waxa  aa,-a^\aaa«,i  aaC«,^-«a«-K^^ww 

removable  panels  covered  with  vinyl  linoleum.  Panels  shall  be  a  2-foot 
square  module,  conforming  to  the  general  sire  of  technical  equipment  racks 
and  allowing  the  floor  panels  to  be  eliminated  where  Aeae  racks  occur. 
Panels  shall  be  of  laminated  construction,  capable  of  sustaining  a  uniform 
minimum  load  of  250  pounds  per  square  foot  and  a  concentrated  caster  load 
of  1000  pounds  without  pedestal  support.  A  minimum  space  of  14  inches 
will  be  required  between  aubfloor  and  panel  floor  grid  framing  membera  and 
18  inches  (t.)  between  subfloor  and  top  of  finished  floor  panels.  Completed 
panels  shall  be  devoid  of  metal  edging  or  other  expoied  metal  protrusions. 
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and  grcunding  tc  the  floor  etructur*  ahail  be  prohibited.  Vinyi  iinoleum 
floor  covering  ii  required  in  designated  aresa  to  achieve  the  necessary 
50>micron  dust-particle  limitation. 


2.  Iv.  3  Wall  and  Roof  Ccniiitruction 

Roof  slope  and  type  of  roof  construction  must  be  determined  on  the  basis  of 
climate.  Building  orientation  is  to  have  gable  ends  facing  nearby  antennas; 

I  use  of  nonmetallic  exterior  roof  construction  is  required  to  minimize  the 
problem  of  reflectivity. 

Interior  walls  will  be  of  noncombustible  materials  and  will  conform  to 
AFM-88-15  specifications.  Where  acoustical  wall  treatment  is  necessary, 
a  4-foot  wainscot  will  be  required.  The  wainscot  shall  withstand  abuse, 
marring,  and  require  a  minimum  of  repainting.  Sound -absorbing  fiberglass 
blankets  shall  be  placed  behind  the  wainscot  where  acouscical  treatment  of 
walls  is  required. 

2.  1. 4  Doors 

The  minimum  dimensions  of  doors  to  rooms  containing  tec'  lical  equipment, 
or  through  which  equipment  must  pass,  will  be  6  feet  0  inch  in  width  and 
8  feet  0  inch  in  height.  Knockout  panels  will  be  required  in  exterior  walls, 
as  designated,  with  a  minimum  height  of  8  feet  inch. 

2.  1.  5  Ceilings 

Technical  operations  will  require  acoustical  ceilings  in  certain  areas.  Metal- 

Ipan  acoustical  units  are  recommended  to  insure  dust  control,  due  to  their 
non -flaking  property,  and  flexibility  for  rearrangement. 

2.1.6  Noncombi-stible  Materials 

Except  where  use  of  combustible  materials  is  unavoidable,  all  construction 
materials  will  be  noncombustible.  Frames,  shelving,  bins,  racks,  and 
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■itnilar  units  will  b«  mstal;  Insulation,  adhsslvs.  paint  matsrlals,  and  all 
suFfacc  matsTlals  will  be  selected  for  their  noncofnbttsttble  ehavacterlsties- 

2.  2  ARCHITECTURAL  AND  STRUCTURAL  -  SPECIFIC  CRITERIA 
2.  2.  1  Antenna  Support  Structure  Design  Criteria 

Each  antenna  support  structure  shall  have  a  minimum  height  of  20  feet  above 
grade,  and  the  top  of  the  support  structure  must  be  at  or  above  the  elevation 
of  the  highest  structure  within  a  radius  of  200  feet.  The  support  structure 
shall  be  provided  with  an  outside  access  ladder  to  the  top  platform  and  with 
adequate  interior  lighting. 

The  distance  from  the  center  of  the  antenna  support  structure  to  the  face  of 
the  satellite  communication  building  will  be  from  55  to  65  feet. 

The  following  antenna  support  structure  design  criteria  are  based  on  the  best 
information  available,  as  the  antenna  currently  is  in  the  design  stage.  In 
computing  wind  loads,  90-knot  winds  have  been  assumed  as  maximum  but 


this  should  be  adjusted  to  site  conditions. 

Antenna  Design  Loads  and  Dimensions 

Max.  Antenna  Total  Gross  Weight  (Including  Pedestal)  .  .  300,  000  lb 

Min.  Antenna  Total  Gross  Weight  (Including  Pedestal)  .  90,  000  lb 

Heaviest  Component  . .  18,000  lb 

Antenna  Mounting  Height  (Base  of  Pedestal  to  Center 

of  Reflector) .  40  ft 

0  in. 

Min.  Distance  From  Bottom  of  Reflector  to  Ground 

Level  30  ft 

0  in. 

Antenna  Reflector  Diameter .  60  ft 

0  in. 

Max.  Overturning  Moment  Due  to  Accelerating  and 

Decelerating  Inertia  of  Antenna  Reflector .  23,  000  ft/lb 
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AUhonsh  an^«r>na  ba  covarad  by  a  protactlva  radoma.  It  la  probabla 
ihta  thaf^a  v^/ii  'n  p«ripda  whan  tha  radema  may  ba  ramovad.  axpoiing  tha 
antancta  ip.  tl  a  aVamanta.  For  thla  raaaon,  tha  following  la  additional  criteria 
/or  daaigTong  tha  antanna  aupport  atruotura  to  withaiand  wind  loada  aa  a'nown. 

Wind  Loada  Dua  to  SO-Knct  Wind.  Antanna  Qparational* 


twith  Aallactor“iriighttna  Axia  rioriaontal) 

Horiaontal  Drag  . .  35,  000  lb 

Vartical  Uplift  on  Raflactor .  10,  000  lb 

Overturning  Moment .  1,  600,  000  ft /lb 

Wind  Loada  Dua  to  90-Knot  Wind,  Antanna  Stowad* 

- fWRh  RaiTi/tOT'iaatrng'^aa  Va'^can — 

Horiaontal  Drag .  61,  000  lb 

Vartical  Uplift  on  Raflactor .  57,  000  lb 

Overturning  Moment .  2,  700,  000  ft/lb 


2.  2.  2  Antenna  Baae  Mounting  Detaila  fFtg.  2-1) 

Rigidity  requirementa  are  aa  followa: 

a.  Maximum  allowable  temporary  rotation  of  the  top  of  the  support 
structure  due  to  the  effects  of  a  50 -knot  wind  when  antenna  is 
operational  (antennas  will  be  stowed  in  winds  above  50  knots): 

0.  15  milliradian 

b.  The  structure  should  not  permanently  deflect,  settle,  or  rotate 
under  the  effects  of  a  90-knot  wind  with  antenna  stowed 

c.  To  insure  against  excessive  long-term  settlements  of  the  struc¬ 
ture  foundations,  the  bearing  soil  strata  should  be  capable  of 
supporting  a  load  equal  to  twice  the  design  load  for  a  period  of 
at  least  48  hours  without  settlement. 


2.  2.  3  Radoioe  Support  Structure  Design  Criteria 

The  radome  support  structure  must  carry  the  dead  weight  of  the  radome  plus 
loads  due  to  wind.  These  loads  are  delivered  to  the  support  structure  as 


*  Viad  oveRutsiag  SMMicats  we  tskca  sboat  die  ceatedine  of  die  snteniis  pedestal  base.  They  include  the 
effects  of  both  honsontal  and  vertical  wind-force  oon^nents.  The  wind  angle-of-attacfc  is  assumed  ar 
15  degrees  upward  from  horiaontal,  which  yields  load  values  larger  than  loads  proihiced  by  a  horizoutal 
wind.  Assumed  wind  velocities  ate  based  ou  mazininm  gust  velocity. 
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ittMtflruM  aetitti  ia  laa  j^aa  of  ma  radwna  ■uriaca.  Variical 

eoaapaaaatt  anast  ba  earrlad  la  compraaalea  by  tha  aupport  atructura  walla 
ta  tha  faaadattona.  Korlaoatal  eompoaaata  muat  ba  earrlad  by  tha  top 
partlaa  ot  tha  atapport  atmelura  aetlag  as  a  atrvetural  Hag.  Tha  atructural 
vlag  aaaat  raselva  Iba  harlsoalal  eampoaaata  lato  ahaar  loada  that  ara  earrlad 
la  ^av  by  tha  sappert  atructura  walls  to  tha  feuadatlons. 

Daalga  loads  aad  bass  datalls,  basad  oa  a  150-xnph  wind,  ara  shown  balow 
aad  la  Flguras  t-l*  2>3«  2>4  aad  2«S.  Tha  ISO^ph  wind  has  baan  asaumad 
as  maximum  but  ^a  should  ba  adjustad  to  slta  conditions. 

Radoma  Total  Dead  Walght  200,  000  lb 

Bqiiatorial  Dlamatar .  110  ft  0  In. 

Minimum  Squlpmant 

Access  Door  Slsa  13  ft  0  In.  high  by  16  ft  0  in.  wide 

Radoma  support  atructura  floor  shall  ba  a  concrata  slab  daaignad  for 
maximum  loaded  10-ton- capacity,  rubbar-tlred,  mobile  crane,  in  any 
position  within  the  support  structure.  Minimum  slab  thickness  shall  ba 
6 inehas. 

Equip-  tant  access  door  raquiras  locks  to  prevent  personnel  entry  during 
operational  periods  and  preventing  injury  from  command  transmitting 
radiation. 


\ 
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i 

2.  2.  5  Cantral  Oparatiom  BuildinM 

2.  2.  5. 1  PaU  Convarilon  Raom  <rta.  a»6>.  Stgaala  raeatvad  from  MtDAS 
aatallltaa  will  be  conduetad  from  tha  throe  raealviag  tranamlttiag  araaa  eta 
tntra^alta  Inatrumaatatioo  eabUag  to  tha  data  coaoaraion  room.  Taebaleal 
aquipmant  heuaad  la  thia  room  will  aecapt  thaaa  data  aad  eoavart  them  to  a 
form  auitabla  for  raeordiag,  atoraga.  aad/or  tranamiaaloa  to  tha  MXDAfl 
I  Tracklag  k  Control  Caator  via  eommardal  commaid cat! oaa  faelUtloa. 
Acouatical  traatmaat  of  walla  and  calling  la  an  operational  raqulramaat. 


I 


Spacial  room  raquiramaata  are  aa  followa: 

a.  Floor:  fraa-aceaaa  paaala  with  viayl  liaoloom  fialah 

b.  Baa  a:  rubbar 

c.  Walla:  acouatical  tlla 

d.  Wainacot:  4  ft  high,  durabla  material 
a.  Callinga:  acouatical  tila 

f.  Calling  height:  10  ft  0  in. 

g.  Painted  aurfaeea:  nonflaking,  noncombuatibla  character 

h.  Maximum  allowable  noiae  level:  70  declbela. 

V 

Number  of  pbraonnel  utiliaing  room  la  aa  followa: 

a.  One  digital  interpolator  operator  (full  time) 

b.  One  timing  technician  (part  time) 

c.  Two  magnetic  tape  operators  (one  part  time,  one  full  time) 
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4.  Om  t«l«m«try  tcchnieUii  (^rt  Kim*) 

«.  Ona  eautral  oparatioas  auparWaor  (part  tlma) 
f.  Oaa  dlgitiaar  apaeiallat  (fall  tima). 

2.  2.  5.  2  Data  CoKroi  Raarn  (Fla.  2«>4).  Pragramntabla  Iptagraiad  control 
aqttipmaat  (PICE)  will  ba  loeatad  la  tbia  room.  Tbit  agalpmaat  aarraa  to 
control  aad  aaquanea  automatically  tba  flow  of  4ata  to  and  from  tha  varlmio 
tachaical  aquipmaot.  imarconnacting  aignal  and  powar  eablaa  aatar  PICE 
uadar  tha  eabinata  and  will  raqulra  a  elaar,  uadar-floor  apaca.  Cabling 
will  eonnact  PICE  and  othar  araaa  within  tha  boildiag.  PICE  tarmlnal 
aqolpmant  muat  ba  locatad  adjacant  to  tha  data  convaraion  room  to  minimiaa 
cabling,  Acouatical  traatmant  of  walla  and  coiling  ia  an  oparation  raqulra- 
mant. 

Special  room  raqulramanta  ara  tha'aama  aa  thoaa  liatad  for  tha  data  con- 
vat  aion  room.  Numb  jr  of  paraonnal  otilisiog  room  io  aa  followa: 

a.  Ona  data  control  conaola  operator  (part  tima) 

b.  Ona  command  procaaaor  oparator  (part  tima) 

c.  Ona  telatypa  operator  (full  tima) 

d.  Ona  automatic  communications  technician  (part  time) 
a.  Ona  cantral  oparations  suparviaor  (part  tima) 

f.  Ona  digital  interpolator  operator  (full  tima). 

2.  Z.!5.  3  Equipment  Idaintananca  Room  (Fia.  2-6).  PICE  and  technical 
equipment  racka  will  ba  maintained,  rebuilt,  and  raconditlonad  in  thia  room. 
Proximity  tu  data  control  room  and  data  convaraion  room  ia  daairod.  Sina, 
weight,  and  daiJeatanaaa  of  equipment  prohibits  traaaporting  to  remote 
locations. 

As  an  expansion  arsa  for  tha  data  control  room,  tha  same  room  raquiramants 
apply.  Acouatical  treatment  of  walls  above  the  wainscot  is  not  required  for 
the  maintenance  function,  but  should  be  added  if  the  area  becomea  part  of 
the  data  control  room. 
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Humber  of  personnel  utilising  room  is  as  fellows: 

a.  One  digitizer  specialist  (full  time) 

b.  One  command  processor  operator  (  part  time) 

c.  One  data  control  console  operator  (part  time) 

d.  One  automatic  communications  technician  (part  time). 

2.  2.  5.  4  Ground/Space  Communications  Control  Room  (Fig.  2-7).  The 
ground/space  control  room  will  house  the  tracking  and  acquisition  control 
console.  This  console  will  serve  as  a  control  point  at  which  the  operational 
status  of  all  technical  equipment  will  be  displayed  and  from  which  major 
station  functions  will  be  controlled.  Intercommunication  circuits  built  into 
this  unit  will  enable  operating  personnel  to  communicate  with  the  MIDAS 
Tracking  h  Control  Center.  Acoustical  treatment  of  walls  and  ceiling  is  an 
operational  requirement. 

The  ground/space  communications  control  room  shall  be  centrally  located, 
easily  accessible  to  all  technical  areas.  From  this  area,  corridor  access 
to  the  message  center  in  the  communications  room  and  dav  i  control  room 
is  desirable. 

Special  room  requirements  are  the  same  as  those  listed  for  the  data  conver¬ 
sion  room.  Number  of  personnel  utilizing  room  is  as  follows: 

a.  One  T  &  A  control  console  operator  (full  time) 

b.  One  control  operations  supervisor  (part  time). 

2.  2.  5.  5  Communications  Room  (Fig.  2-B).  Radio  and  telephone  communi¬ 
cations  will  terminate  in  this  room,  which  will  serve  as  the  communications 
center  for  the  tracking  station. 

Special  room  requirements  are  as  follows: 

a.  Floor:  free -access  panels  with  vinyl  linoleum  finish 

b.  Base:  rubber 

c.  Walls:  gypsum  board 

d.  Wainscot:  none 
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TECHNICAL  COLLATERAL  EQUIPMENT 

ITEM 

DESCRIPTION 

VOLTAGE 

(60~) 

TOTAL  CONN. 
LOAD 
(KW) 

A/C  LOAD 
BTU/HR 

TOTAL 

WEIGHT 

(LBS) 

m 

TRACKING  &  ACQUISITION  CONTROL  CONSOLE 

1.0 

3.415 

Bf!S 

KOI 

STATUS  BOARDS 

■■SB 

— 

1^ 

TECHNICAL  EQUIR  TO  BE  DEFINED  • 

2  CIRCUITS  «  1.3  KW 

3.0 

SB! 

NOTES; 

1-  ALL  DUPLEX  CONVENIENCE  OUTLETS  ARE 

110V.,  60~  AT  HEIGHT  INDICATED 

2-  DEMAND  FACTOR  IS  1.0. 


4471S*A-019 


Fifu/m  2>7  GnHmJ'SpcM  Commwmicathma  thorn  >  Control  Oforotlono  Bolldlof 

2-15 


LOCKHEED  AIRCRAFT  CORPORATION 


MISSILES  and  SPACE  DIVISION 


LMSD-447159<JB 
Part  1 


•.  Callings:  gypsum  board 

f.  Calling  haight:  10  ft  0  in. 

g.  Paintad  surfacas:  nonflaking.  noncombustibla  charactar. 

Numbar  of  parsonnal  utilising  room:  Ona  automatic  communications  techni¬ 
cian  (part  time). 

2.  2.  5.  6  M****g*  Cantar  (Fig.  2-6).  This  room  will  house  the  adminis¬ 

trative  teletype.  Special  room  requirements  are  as  follows: 

a.  Floor:  free-accass  panels  with  vinyl  linoleum  finish 

b.  Base:  rubber 

c.  Walls:  soundproof  drywall  with  acoustical  tile 

d.  Wainscot:  none 

e.  Ceiling:  acoustical  tile 

f.  Ceiling  haight:  9  ft.  0  in. 

g.  Maximum  allowable  noise  level:  70  decibels  (500  to  2000  ^  ) 

Number  of  personnel  utilizing  room:  One  teletype  operator  (full  time). 

2.  2.  5.  7  Crypto  Room  (Fig.  2-8).  Classified  communication  circuits  will 
be  terminated  on  Sig-Tot  equipment  in  this  room.  .Classified  crypto  tapes 
will  be  stored  here.  Security  requires  concrete -vault  construction.  Speci¬ 
fications  and  regulations  outlined  in  AFM  88-15  and  AFR  205-1  governing 
construction  details  will  apply. 

Special  room  requirements  are  as  follows; 

a.  Floor;  concrete  with  asphalt  tile 

b.  Base;  rubber 

c.  Walls;  acoustical  tile  on  concrete 

d.  Wainscot:  none 

e.  Door;  record-vault  type 

f.  Ceiling;  acoustical  tile  sv:<pended  from  a  concrete  ceiling 

g.  Ceiling  height;  9  ft  0  in. 

h.  Maximum  allowable  noise  level:  70  decibels  (500  to  2000  -w  ) 
Number  of  personnel  utilizing  room:  One  cryptographic  operator  (full  time). 

2-17 


LOCKHEED  AIRCRAFT  CORPORATION 


MISSILES  and  SPACE  DIVISION 


LMSD.447159-B 
Part  1 


PBX  Switchboard  Room  <rtM.  2»8>.  A  two -position  manttally 
t^rMod  tolophoM  awitehboard  ia  locntad  in  this  room  to  aecommodat* 
admintatratioo  otf-atta  eaUa. 

Spaalal  room  ra^oiroaBaBta  ara  aa  follows: 

a.  Floor:  Iraa-accass  panel  with  vinyl  linolaum  finish 

b.  Baao:  rabbar 

c.  Walla:  gypaom  board 

d.  Wainacot:  noaa 

a.  Cailing:  gypaum  board 
f.  Coiling  haight:  9  ft  0  in. 

Nnmbar  of  paraonnal  utilising  room:  Ona  switchboard  operator  (full  time). 

2.  2.  5. 9  Tast  and  Calibration  Laboratory  (Fia.  2-9).  Calibration  of  test 
equipment  and  precision  measurement  standards  used  in  the  performance 
of  maintenance  and  calibration  functions  will  be  performed  in  this  room. 
This  area  should  be  located  near  the  Equipment  Maintenance  Room  to  facili*- 
tate  expansion  of  the  maintenance  function  in  an  emergency  condition.  Lo¬ 
cation  near  the  Data  Control  room  would  be  desirable  also.  Should  the  Data 
Control  facility  expand  into  the  Equipment  Maintenance  area,  the  Test  and 
Calibration  Laboratory  would  be  the  ideal  location  for  absorbing  the  main¬ 
tenance  function. 

The  design  and  environmental  conditions  for  a  Test  and  Calibration  Labora¬ 
tory  will  be  dependent  on  accessibility  to  a  Primary  Standards  Laboratory. 
If  a  Primary  Standards  Laboratory  is  located  convenient  for  motor  or  plane 
access,  this  Test  and  Calibration  Laboratory  should  be  designed  as  a 
Secondary  Standards  Laboratory  as  outlined  below  and  in  Section  2.  3.  2 
Technical  Equipment  Area. 

Room  requirements  are  as  follows; 

a.  Floor:  free-access  panels  with  vinyl  linoleum  finish 

b.  Base:  rubber 

c.  Walls:  gypsum  board 
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L*  *  i 

:  MOUNTfO,  MOWLf  TtST  lOUl* 


OO^CAMNCT 

r 


TfST  *  aLIB4.AB 
MM  to  FT 


COjCAWNET 

r-  RACK  MOUNTED,  MOMLE  TEST  EflUIF. 


SCALE;  -I'-O* 


3'  ■  y  IMT. 


y  Ml'  MT. 
DOORS 


TECHNICAL  COLLATERAL  EQUIPMENT 

VOLTAGE 

TOTAL  CONN. 

A/C  LOAD 

WEIGHT 

ITEM 

DESCRIPTION 

LOAD  <KW) 

BTUVHR 

<LBS) 

roi 

15^1 

[Ol 


TEST  BENCH  2  CIRCUITS  t  I.S  K« 


TEST  BENCH  2  CIRCUITS  f  I.S  KW 


ST  BENCH  2  CIRCUITS  •  1.3  KW 


TEST  BENCH  2  CIRCUITS  t  I.S  KW 


TEST  BENCH  2  CIRCUITS  •  I.S  KW 


TEST  BENCH  I 


MOBILE  TEST  EQUIR  -  21  RACKS 
•  1  KW 


lanv.  u 


l»v.  u 


7.24D 


<1,3(0  I  30  EA 


4471MA-01* 


NOTES: 

1  -  ALL  DUPLEX  CONVENIENCE  OUTLETS  ARE  IWV,  1«,  <0" 

AT  HEIGHT  INDiCATEO 

2  •  DEMAND  FACTOR  FOR  LAB  IS  0.S 


Flgi0f  2-9  TMt  mtd  CmllknHm  -  CvHtal  OpmnHMt*  BmlUimf 

2-19 


LOCKHEED  AIRCRAFT  CORPORATION 


MISSILES  and  SPACE  DIVISION 


U4SD-447159-B 
Pftrt  1 


4.  WAlMeatt  notta 
••  CatUagi  gyyaiim  board 
I.  CotUng  holghi!  10  ft  0  ia. 

Wonibir  «<  fortooMi  otlUaiag  room: 

a*  Ono  timlog  taehaletaa  (part  timo) 
b.  Oao  magaotle  tap#  eparator  (part  tlma) 

0.  Oao  tolomatry  taehnlclan  (part  tlma). 

2.  2,  9. 10  SacurltT  Offlcat  Sacority  raqalramants  dictate  the  need  of  a 
ceatral  aaaarity  coatrol  point.  Thia  control  may  be  an  outalde  aecurity 
cbr  ,  boaaa*  or  an  office  located  at  the  lobby  entrance  of  the  central 
oparationa  building*  or  a  combination  of  both*  dependent  on  location  and 
dlatanca  invohrad.  A  one  man  office  of  approximately  80  aquare  feet  will 
anffica  within  the  central  oparationa  building. 

2.  2.  5.  11  Technical  Office  Space  Requiramanta.  Office  apace  ia  required 
in  th*  cer*  '>1  operationa  building  for  the  following  peraonnel  who  will  be 
ectly  engaged  in  the  technical  functiona  of  the  atation: 

a.  One  technical  operationa  auperviaor  and  four  ahift  auperviaors 

b.  Tive  field  engineera 

c.  Two  clerk  typiata 

d.  Five 

2.  2.  6  Satellite  Communicationa  Buildinga.  (Three  Required) 

2.  2.  6.  1  Receiver /Command  Room  (Fig.  2-10).  Receiving*  command- 
tranamitting,  and  antenna* aervo  and  control  equipment  will  be  located  in 
thia  room.  Inter -connection  will  be  made  with  the  adjacent  conaole  room 
and  their  reapective  antennaa. 

Room  requirementa  are  aa  followa: 

a.  Floor:  free-acceaa  panela  with  vinyl  linoleum  finlah 

b.  Baae:  rubber 

c.  Walla:  acoustical  tile 
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4  Wainscot:  4  it  hoifht  -  darabia  maiariai 
Cali'ngs:  acoa«tiC£i  tlla 

f.  CwHiiig  hclg.V:  ft  0  tn. 

g.  Mavtirtam  a't<»\^t.bla  aoiaa  laval:  70  daclbaU  (500  to  2000  •«>  ). 

Narobar  o.  i  roo*n: 

a.  Ou«  aai'llita  tommuatcation  oparatlona  auparvlaor  (part  tlma) 

b.  Ona  racmivar  aqnlpmaat  tachnieian  (full  tlma) 

c.  Ona  data  recaWar/tranamlttar  tachaiclan  (full  tlma) 

d.  Ona  digital  aqulpmant  tachnician  (full  tlma) 

a.  Hydraulic  syatama  apacialiat  (full  tima) 

f.  Ona  racalvar  aquipmant  tachncian  (full  tima  -  in  third  Sat. 

Comm.  Bldg. ) . 

2.  2.  6.  2  Conaola  Room  (Fig.  2«-10).  Tha  matter  transmitting  and  receiv¬ 
ing  control  conaola  will  ba  in  tha  canter  of  this  room.  Windows  between  the 
console  room  and  adjacent  racaivar -command  room  will  allow  the  operator 
visual  control  of  both  rooms. 

Room  requirements  are  the  same  as  listed  for  the  receiver-command  room. 

Number  of  personnel  utilising  room: 

a.  One  satellite  communications  operations  supervisor  (part  time) 

b.  One  antenna  control  console  operator  (full  time). 

2.  2.  6.  3  Technical  Office  Space  Requirements.  Office  space  is  required  in 
each  of  the  satellite  communications  buildings  for  the  following  technical 
personnel  who  will  be  directly  engaged  in  the  technical  operation  of  the 
station: 

a.  One  satellite  communications  operations  supervisor  and 
4  shift  supervisors 

b.  Five  field  engineers. 


LOCKHEED  AIRCRAFT  CORPORATION 


MISSILES  ond  SPACE  DIVISION 


JLMaD-4471S9>^ 
Part  1 


2.  3  HEATINO,  VENTILATING.  AND  AIR  CONDITIONINO 
2.  3. 1  Noit-Tachnical  Equipmant  Ar— 

Non-tachnical  araaa  will  r«<iulr«  haattni  and  yanttlattng  only.  Tha  total  air 
chaaf  •  rata  will  ba  baaad  on  haating  raqolramaata  but  in  no  caaa  will  ba 
lata  than  tha  minimuma  daacribad  in  AFld-S8-lS.  Tamparaturaa  will  ba 
maintalnad  at  lavala  aatabliahad  in  AFM-88<-lS. 

Tha  outaida  air  aupply  will  ba  mada  capabla  of  proridlng  100-parcant  outaida 
air  for  aummar  vantHation.  and  modolatad  to  tba  ndaimuma  conforming  to 
AFM-88-15  during  tha  wintar  haating  cycla. 

All  apacaa  will  ba  maintained  at  a  poaitWa  pranaura  with  raapact  to  aita 
barometric  praaaura. 

2.  3.  2  Technical  Eoulpmant  Araaa 

All  rooma  containing  technical  equipment  will  ba  provided  with  air  con* 
ditioning  to  maintain  tha  temperature  and  humidity  in  thoaa  rooma  within 
the  following  limita: 

a.  All  technical  equipment  rooma  except  tha  Data  Control  Room 


and 

Teat  and  Calibration  Laboratory 

(1) 

Normal  operating  temperature 

72jF. 

Allowable  deviation 

*2®  r. 

(2) 

Syatem  to  permit  flexible  control 

point  to 

80°  F. 

(3) 

Relative  humidity 

Maximum 

50% 

Deaign  Premiae 

45% 

Minimum 

30% 

Data  Control  Room 

(1) 

Temperature  deaign  premiae 

72®  F. 

Allowable  deviation 

a2®  F. 
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(2) 

Halativo  htamidity  doaica  promise 

45% 

AUowablo  dovtatloa 

i»% 

Tutt  And  Callbrutioa  Laboratory 

(1) 

73®  F. 

AUowablo  dovtattou 

02®  F. 

(2) 

Rolattvo  humidity  dooiga  promise 

40% 

AUowablo  doviatloa 

i5% 

TIm  Mqtilramaata  lor  tha  data  control  room  and  taat  and  calibration  room 

* 

nro  mora  raatrtctira  th^  thoaa  in  tha  othar  araaa  bacauaa  thaaa  reoma 
eontnin  tmnatstorisad  alactronic  aqoipmant  which  ia  highly  tempo  ratura 
aanaltlra.  Humidity  control  ia  nacaaaary  to  pravant  moaitura  grounding 
ot  a^pmant  and  tha  formation  of  atatic  alactriclty. 

2.  3.  3  Air  Conditioning  Equipmant 

Air  conditioning  aquipmaat  located  in  machanical  aquipmant  rooma  and  fan 
houaaa  will  furniah  conditioned  air  to  tha  technical  aquipmant  rooma  by 
duct  ayatama.  Conaidaration  ahould  be  given  to  tha  uaa  of  multiple  fan 
houaaa  racaaaad  in  tha  building  roof.  Each  ayatam  or  aubayatem  to  be 
aimed  for  a  50  percent  poaaibla  incraaae  in  capacity  including  coil  face  area, 
blower  C.  F.  hi.  •  and  the  primary  loop  of  both  hot  and  chilled  water  diatri- 

vy^mwmaaaS*  a  aav  owe  «|jwoa4||  aavva^aa  ^aaaawvwpaay  •Araiaa 

flexibility  in  making  tha  changea  nacaaaary  to  keep  pace  with  the  advancing 
technology  of  tha  Satellite  Syatema  Program. 

The  baaic  air  conditioning  ayatem  ahail  be  able  to  provide  up  to  100  percent 
outalde  air  to  the  coil(a)  when  room  exhauat  air  ia  warmer  than  outaide  air 
and  to  return  up  to  80  percent  exhauat  air  when  the  outaide  air  ia  warmer 
than  room  exhauat  air.  No  atandby  HIcV  equipment  will  be  required  for  thia 
claaa  of  facility. 

2.  3.  4  Supply  Zoning 

The  air  aupply  grillea  and  diffuaera  and  return  regiatera  ahall  be  deaigned 
to  a  pattern  to  permit  optimum  flexibility  for  rearrangement  and  replacement 
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of  tocbnical  equipsneat.  *  Zoai&s  of  supply  systems  shsil  bs  dose  on  tbs 
basis  of  providiof  sspsrsta  sonss  for  rooms  whsrs  air  quantities  and/or 
tomparaturs  dlffarsntialst  due  to  intormlttent  utilisation  df  equipment* 
clearly  indicate  the  incompatibility  of  multiple  rooms  on  a  single  none. 

2.  3.  3  Filtration 

Air  filtration  will  be  employed  for  all  systems.  Rooms  coataining  technical 
equipment  shall  have  supply  air  filtered  to  e'aclude  all  particles  30  microns 
or  larger.  It  in  suggested  that  electrostatic  precipitators  be  employed  in 
the  air  conditioning  systems  serving  rooms  which  have  tape  subsystamst 
such  as  the  data  control  and  data  conversion  rooms. 

Cooling  requirements  imposed  by  technical  equipment  are  given  in  BTU/H 
on  room  drawings.  Air  conditioning  syatama  will  be  designed  to  handle 
their  loads  in  addition  to  non-technical*  lightina  and  building  loads. 

2.  3.  6  Refrigeration 

When  the  air  conditioning  load  on  a  building  is  23  tons  or  more,  considera¬ 
tion  should  be  given  to  the  economic  feasibility  of  a  central  chilled  water 
system.  The  use  of  water  chilling  units  employing  reciprocating  com¬ 
pressors  should  be  limited  to  factory  assembled  and  tested  packages  with 
sealed  refrigerant  circuits. 

2.  3.  7  Water  Supply 

A  study  should  be  made  of  the  water  supply.  Consideration  should  be  given 
to  cost,  hardness,  availability,  and  local  regulations  relative  to  the  use  of 
the  supply  in  order  to  determine  whether  or  not  evaporative  condensers, 
cooling  towers,  and  water  softening  equipment  are  required.  Where  such 
equipment  is  required,  suitable  provisions  may  be  needed  to  prevent  the 
formation  of  algae  and  the  accumulation  of  solids. 

*  Tschnologicsl  athruces  rcaolting  hoin  die  research  and  development  portions  of  the  satellite  programs 
have  shown  that  flrx'bility  is  maodatory. 
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The  ee^ittettee  of  eperatioa  of  evtometie  control*  ahould  b*  complotely  and 
clearly  deacrtbed  in  the  specification*  and  should  b*  supplemented  with  a 
centra  diagram  on  the  drawings. 

2.  3. 9  Radome  Heating 

Provision  ahould  be  made  to  heat  each  radome  structure  against  icing  con> 
ditions.  A  minimum  of  four  25  KVA  circuits  for  each  structure  should  be 
provided  to  power  banks  of  infra-red  heat  lamps. 

Maximum  allowable  temperature  inside  radome  is  105^  F. 

2.  3.  10  Ventilation 

Two  foot  0  inch  high  by  3  foot  0  inch  wide  openings  should  be  provided,  180 
degrees  apart,  in  the  wall  of  the  radome  support  structure  for  ventilation 
purposes.  These  will  be  closed  with  masonry  to  provide  for  future  ventila¬ 
tion  equipment,  if  required. 

2,  4  ELECTRICAL  INSTRUMENTATION  AND  COMMUNICATIONS 
2.  4.  1  General  Power  Requirements 

2.  4.  1.  1  Reliability.  Station  commercial  power  shall  not  experience  more 
than  12  outages  per  year,  the  majority  of  which  will  be  cleared  within  one 
minute,  and  with  little  likelihood  of  more  than  two  outages  being  for  more 
than  two  hours  duration.  On  site  power  generation  shall  be  provided  for 
technical  equipment  and  other  essential  loads  after  outages  of  more  than 
60  seconds  have  occurred.  After  loss  of  station  commercial  power,  switch 
transfer  and  diesel  startup  sequence  shall  not  be  initiated  until  after  a 
10-second  delay.  This  delay  is  required  to  eliminate  possible  power  trans¬ 
fer  due  to  momentary  loss  of  station  commercial  power.  On  site  power 
shall  be  on  line  within  60  seconds  after  loss  of  station  commercial  power. 
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2. 4. 1.  2  R««ttl>tion  at  Ttchtxiol  Coll4t»r>l  £qutpm«nt  (T.  C«  ) 

».  Maximum  allowabla  voltaga  fluetuaticm  at  T.  C.  E.  *10% 
b.  Maximum  allowabla  fraquascy  variatioa:  *1  epa. 

2. 4.  1.  3  Dlatrlbutlon  Voltacaa 

a.  Primary  Diatrlbution  * 

b.  Tachnlcal  collataral  aqulpmant  120/208y>3#  -  60  eyclaa 

c.  Machanical  aqulpmant  * 

2. 4. 1.  4  Fraquancy  Convaraion.  If  othar  than  60  cyela  powar  ia  auppliad 
to  aach  building  aubstation,  fraquancy  convartara  ahall  ba  raquirad.  Thaaa 
convertera  ahall  ba  locatad  in  aach  building  to  aupply  tha  tachnlcal  aquip^ 
ment  panala  with  60  cycla  powar. 

2.  4.  1.  S  Diatrlbution  of  Loada  in  Buildinaa.  Building  powar  dlatributioo 
ahall  be  arranged  in  auch  a  manner  ao  that  T.  C.  E.  and  othar  critical  loada 
can  ba  iaolatad  from  non-critical  loada  under  emergency  powar  conditloaa. 
Feedera  to  T.  C.  E.  areaa  ahall  have  maximum  flexibility  in  regard  to  re¬ 
location  of  load  pointa  brought  about  by  relocation  of  aquipmenta.  Plug-in 
buaway  is  recommended  for  thia  uae. 

2.  4.  1.6  Emergency  Power.  An  emergency  engine -generator  ahall  be  in¬ 
stalled  in  a  central  location  which  will  have  a  capability  of  carrying  all 
critical  load  in  event  of  loss  of  utility  powar.  Tranafer  to  emergency  powar 
and  isolation  of  critical  loads  at  each  building  ahall  ba  automatically  accom¬ 
plished  as  shown  on  Figure  2-11. 

Emergency  power  will  supply: 

a.  Critical  T.  C.  E.  loada  (includes  radoma  heating) 

b.  Air  conditioning  loads  for  T.  C.  E.  (including  growth  allowance) 

c.  Minimum  lighting  to  perform  functions. 


*  To  ba  datarminad  by  auailabUity. 
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2.  4. 1.  7  Powr  Equipment  Oromd.  Th«  method  d  greundins  otttlinod  bolow 
is  not  only  for  poroonnol  eafoty  hot  also  for  providing  a  direct  path  for  any 
short  civeuit  or  Isakags  currents  back  to  their  source  of  supply.  Establish¬ 
ing  this  direct  path  and  attempting  to  isolate  the  Power  Equipment  ground 
from  the  InstrumentadMi  ground  system  will  sliminats  instrumentation 
ground  interferences  that  would  ordinarily  be  caused  by  power  equipment. 

A  power  equipment  ground  shall  be  provided  each  building  for  non-technical 
power  equipment  grounding.  (See  Figs.  2-12  and  2-13.  )  This  ground  system 
shall  emanate  from  the  building  substation  where  all  transformer  neutrals 
shall  be  grounded  to  the  substation  ground  mat.  The  ground  mat  shall  have 
a  resistance  to  earth  not  to  exceed  25  ohms  measured  by  the  standard 
three -point  method. 

The  power  equipment  ground  conductor  where  entering  the  building  shall 
be  insulated  so  that  direct  contact  with  the  building  instrumentation  ground 
mat  will  be  avoided.  It  shall  enter  the  building  only  at  the  power  distribu¬ 
tion  center  area  where  it  will  be  utilised  for  power  equipment  grounding 
requirements  (See  Fig.  2-13.)  Service  entrance  distribution  panel  neutral 
buses  shall  be  tied  to  this  conductor,  and  ail  other  subsequent  neutrals  and 
panel  neutral  buses  shall  remain  isolated  from  power  equipment  ground 
except  where  it  attaches  to  it  at  the  Service  entrance  distribution  panel. 

All  480  volt  30  feeders  and  branch  circuits  shall  carry  an  insulated  power 
equipment  ground  conductor  in  the  power  conduit  as  shown  on  Figure  2-13. 
All  120  volt  10  and  120/208  volt  30  circuits  shall  be  considered  as  having 
a  power  equipment  ground  via  the  supplying  conduit  system.  The  isolated 
Instrumentation  ground  system  is  discussed  in  Paragraph  2.  4.  2.  8. 

2.4.  1.  8  Substations.  Substations  shall  be  of  the  outdoor  enclosed  type  to 
minimise  electrostatic  interference  and  radiation.  Substations  shall  be 
protected  on  the  primary  side  with  fuse  cutouts. 

2.  4.  1.9  Primary  Power  Cable.  Primary  power  cable  shall  be  three-con¬ 
ductor  with  galvanised  steel  armor  protected  by  a  polyvinyl  chloride  jacket. 
Shielding  and  insulation  will  comply  with  IPCEA  specifications.  It  may  be 
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Tm  M  ibr*cl  WrUI  ov  nm  la  ih«  Mun«  4ttot  bank  *■  iastrummt  cabling,  at 
leaf  at  II  to  vaa  la  Ito  «wa  daett  aad  naparatad  6  iaehaa  minimum  from  in- 
ataaHMataliaa  daeta.  11  ahall  aat  occupy  tba  aama  maahola  or  terminating 
aaatoaara  irttli  taatramaatation  cablau.  Cablo  ahall  ba  3  ft  6  in.  minimum 
balow  grada*  Maximum  pulling  diatanca  ahall  not  axcaad  500  faat.  All 
pawar  tlaaa  within  1000  faat  of  raeaiaar  buildlnga  ahall  ba  inatallad  under- 
gxanad. 


2. 4.  2  Tachaical  g<iuipmant  Raquiramanta 

2. 4.  2. 1  Panalboarda.  Panalboarda  ahall  be  circuit-braakaxwtypa  conaiating 
of  thermal  magnetic  unite,  and  ahall  ha  able  to  racaiva  100-ampara  E-frama 
braakara  with  buaaing,  number,  type,  and  rating  of  circuit  breaker  aa  da- 
tarminad  from  T.  C.  E.  Uata.  It  ia  racommandad  that  panel  apace  for  future 
inatallation  of  branch  circuita  ba  raaervad  equal  to  50  percent  of  the  circuit 
requirement .  aa  indicated  on  the  T.  C.  E.  list.  Thia  reaarva  will  provide  for 
new  raquiramenta  that  may  develop  in  the  future.  T.  C.  E.  panels  shall  be 
centrally  located  in  T.  C.  E.  areas  or  in  larger  T.  C.  E.  rooms.  Individual 
panels  in  small  T.  C.  E.  rooms  are  not  required. 


2.  4.  2.  2  Loads  Served.  T.  C.  E.  panels  shall  supply  the  following: 


a.  T.  C*  E.  equipment 

b.  Receptacles  in  T.  C.  E.  rooms 

c.  Receptacles  in  test,  calibration  and  maintenance  room 
work  benches. 


The  T.  C.  £.  lists  on  the  room  layout  present  in  tabular  form  the  anticipated 
operating  load  in  kw  for  each  building  technical  facility.  These  loads  are 
minimum  estimated  operating  loads  based  on  the  sise  and  number  of  techni¬ 
cal  equipment  presently  contemplated  to  comprise  the  requirement  of  the 
station. 


2.  4.  2.  3  Feeders.  Feeder  capacity  shall  be  determined  on  the  basis  of 
estimated  maximum  demand.  Demand  factor  for  all  T.  C.  E.  rooms  is  1.  0. 
The  demand  factor  for  test  calibration  and  maintenance  rooms  is  0.  5.  It  is 
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racommanded  that  aufflclant  apara  faadar  capacity  ba  rasarvad  aqual  to 
50  parcant  of  tha  maximum  damaad,  aa  iadicatad  by  tha  T.  C.  E.  Uata  on  tha 
room  layouta.  Thia  will  parmit  providing  additional  powar  to  thaaa  rooma 
aa  raquirad. 

2.  4.  2.  4  Raceptaclaa.  Racaptaclaa  for  T.  C.  E.  uaa  ahall  conform  to  Draw¬ 
ing  FL-SK-173  (Fig.  2-14),  to  fulfill  tha  raquiramanta  of  60-cycla  powar. 

An  aquivalant  aehadula  of  racaptaclaa  la  raquirad  for  50-cycla  powar.  Tha 
50 -cycle  and  60 -cycle -powar  racaptaclaa  ahall  not  ba  compatible. 

2.  4.  2.  5  Lighting,  All  T.  C.  E.  rooma  ahall  have  a  maintained  illumination 
level  of  SO  foot-candlaa.  Fixturaa  ahall  ba  of  tha  fluoraacant  type.  Antenna 
aupport  atructura  rooma  ahall  have  an  illumination  level  of  20  foot-candlaa. 

Sufficient  emergency  lighting  fixturaa  ahall  ba  fad  from  an  emergency  light¬ 
ing  panel  to  give  T.C.E.  rooma  adequate  illumination  to  perform  primary 
functiona  during  interruption  of  main  powar  aourca. 

2.  4.  2.  6  Inatrumantation  Ducta.  All  major  atructuraa  except  boraaight 
towera  and  powar  plant  will  ba  interconnected  with  4-inch  inatrumantation 
ducta.  Tha  ducta  will  terminate  within  tha  building.  Spacing  between  pull 
pointa  (manholaa)  will  not  exceed  250  feet.  Instrumentation  ducts  shall  not 
be  closer  than  six  inches  from  a  shielded  power  cable  duct.  Top  of  duct 
bank  shall  be  minimum  2  foot  0  inch  below  grade  (see  Instrument  Duct  Plan 
Fig.  2-15). 

2.  4.  2.  7  Manholes.  Manholes  will  be  reinforced  concrete  with  pulling  irons 
on  each  of  four  walls. 

2.  4.  2.  8  Instrumentation  Ground  System.  An  instrumentation  ground  system 
shall  be  installed  in  each  building  according  to  Figures  2-12  and  2-14  in  order 
to  afford  good  earth  contact  for  all  T.C.E.  equipment.  Where  copper  ground¬ 
ing  plates  are  supported  from  building  steel  they  shall  be  insulated  from  it  in 
order  to  isolate  probable  building  steel  interferences.  Grounding  conductor 
between  the  T.  C.  £.  equipment  and  the  grounding  plates  will  be  installed  by 
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Um  laif  lUtlon  contractor.  Roclatanca  to  earth  in  the  eystem  ehall  not 
tncood  I*  0  ohm  meaeured  hy  the  etaadard  three-point  method. 

2.4. 1.9  (Deleted). 

2.4 . 2. 10  Siinal  Tranemleeion  Condnetore.  Maximum  length  of  signal  trant  - 
miaaion  conductor  a  from  the  antenna  to  the  directly  aasociated  equipment 
ahall  not  exceed  200  circuit  feet  for  the  satellite  communication  facilities. 

2.4.  2. 11  Radio  Frequency  niters.  All  electrically  operated  machinery  in 
the  technical  facility  urhich  will  produce  RF  interference  will  require  R.  F. 
line  filters.  This  will  include  equipments  which  have  a  commutator,  slip 
ring  or  any  continuous  arcing  device. 

Fluorescent  fixtures  in  the  satellite  communications  buildings  shall  have 
R.  F.  line  filters  and  shields  which  suppress  r-f  radiation.  Fluorescent 
fixtures  in  the  central  operations  building  need  only  have  r-f  line  filters. 

All  shielding  and  line  filters  used  at  the  technical  facilities  ahall  be  designed 
to  be  effective  throughout  the  entire  RF  spectrum  from  HF  thru  UHF .  Effec¬ 
tiveness  of  the  over-all  noise  reduction  effort  shall  be  such  that  spuri¬ 
ous  locally  generated  RF  noise  levels  in  the  vicinity  of  the  receiving  antenna 
equipment  shall  be  less  than  0.  1  microvolt /meter  in  the  2  KMC  region, 
when  referred  to  a  10  KC  bandwidth. 

2.  4.  2.  12  Radiation  Haaard.  Provide  an  interlock  system  at  personnel  ac¬ 
cess  door  leading  into  the  radome,  which  will  automatically  de-energize  the 
command  transmitter  equipment  whenever  the  access  door  is  opened.  A 
manual  reset  provision  of  the  interlock,  together  with  a  visual  indicating 
device  located  near  the  door  is  required. 
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secnoNs 

TECNI4ICAL  eQUIPMCNT  STORAGE  REQUIREMENTS 

Th«  atatioa  mission  roquirss  24-hour  daily  oporatioa  with  sufficiont  toch- 
rical  aquipmeat  spares  oa  haad  to  maiataia  three  sets  of  data  recelviag- 
transmittiag  equipment.  To  accomplish  this,  a  technical  equipment  spars 
parts  storage  of  225  linear  feet  of  seven-feet-high  by  two-feet-wide  shelv¬ 
ing  and  bin  storage  is  required  (approximately  1200  square  feet). 

Administration  support  consisting  of  statioaery  supplies  and  document  re¬ 
production  will  require  40  linear  feet  of  seven-feet-high  by  two-feet-wide 
shelving,  with  an  additional  18  linear  feet  of  3  feet  by  2  feet  by  7  feet  high 
storage  cabinets  (approximate  total  of  300  square  feet). 

Facility  maintenance  for  the  three  satellite  communications  buildings, 
three  antenna  and  radome  structures,  and  one  central  operations  building 
will  require  the  following: 

a.  Shelving  and  bin  storage:  7  feet  high  by  2  feet  wide  -  225 
linear  feet  (approximately  1200  square  feet> 

b.  Bulk  storage  area:  2500  square  feet 

This  bulk  storage  area  will  contain  all  spare  parts,  motors 
and  other  components  to  maintain  the  facilities  and  the 
mechanical  equipment,  especially  air-conditioning,  within 
the  buildings. 

A  shipping  and  receiving  area  of  650  square  feet  will  be  required  in  the  main 
storage  building.  This  will  include  200  square  feet  for  essential  office 
functions. 

All  of  the  above  storage  requirements  are  to  be  provided  in  an  indoor 
heated  area.  Approximately  8,000  square  feet  of  warehouse  space  or  indoor 
heated  area  is  required  for  the  temporary  storage  of  the  shipments  re¬ 
ceived  during  the  period  of  initial  equipment  storage  and  for  overflow 
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•  toraga.  Thie  facility  ia  desirable  aa  near  to  the  tracking  station  facilities 
as  either  newly  constructed  storage  areas  or  use  of  existing  storage  struc¬ 
tures  will  permit. 
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SECTION  4 

PERSONNEL  REQUIREMENTS 

The  initial  estimates  of  total  technical  requirements  for  permanent  station 
operation  are  outlined  in  Figures  4-1  and  4-2.  Figure  4-1  is  an  organisa¬ 
tional  chart  showing  the  estimated  station  functions  and  identification  of 
technical  personnel  requirements  by  descriptive  job  title.  Figure  4-2  slwws 
the  planned  phasing  of  contractor  and  permanent  station  technical  personnel 
manning  through  the  installation  and  checkout  phases  and  for  final  station 
operation.  These  personnel  figures  are  for  technical  facilities  planning 
purposes  only.  Total  technical  and  support  personnel  requirements  will  be 
furnished  in  the  Air  Force  approved  Qualitative  Personnel  Requirements 
Information  (QPRl)  report. 
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Figw  4-1  TwdmIcQl  Ptn^mnl  EatUm% 


Figvro  4*2  Contractor  and  Ponaanont  Station  Poraowial  Pbos/ng 
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SECTION  5 

SECURITY  REQUIREMENTS 


5.  1  FENCING 


Frnr|r|g  irrlll  mrtit  the  following  apecificationa: 


a.  Type: 

b.  Height: 

c.  Location 


d.  Clearance: 


e.  Protection: 


Chain  link  No.  9  g^uge 

Seven  feet,  plua  three  atranda  of  barbed  wire 
angled  away  from  periphery  of  the  area 

A  minimum  of  ten  feet  from  the  area  encloaed. 
Conaideration  ahould  be  given  to  the  apace  within 
the  fence  required  for  outaide  building  mainten¬ 
ance,  walkwaya,  and  traffic  around  buildinga. 

The  interior  apace  between  fence  and  building  or 
atructure  will  be  cleared.  The  apace  outaide  of 
the  fence  encloaure  will  be  cleared  for  a  minimum 
of  25  feet  from  the  fence. 

Security  fencing  ahall  include  protection  of  bore- 
eight  tower  a,  underground  inatrumentation  duct 
inatallationa,  and  all  technical  facilitiea. 


5.2  LIGHTING 


Lighting  will  meet  the  following  apecificationa: 

a.  Entrancea:  Flood  lighting  with  a  minimum  intenaity  of  two 
foot-candlea  is  required  for  areas  where  recognition, 
identification,  and  reading  is  required. 

b.  General  perimeter  areas;  Flood  liglhting  of  0.  2  foot-candles 
minimum  intensity  in  required  outaidle  of  fenced  areas  for  a 
distance  of  five  feet  from  the  perimeter  fencing.  This  in¬ 
tensity  is  to  be  determined  by  taking  meter  readings  hori- 
zontaloy  at  ground  level. 

c.  Spaces  aroxmd  buildings  and  atructureU:  Flood  lighting  of 
0.  2  foot-candles  minimum  intenaity  ia(^  required  around 
buildinga  and  structures  when  they  are  separated  by  large 
distancea  within  a  perimeter  fence  and/or  when  terrain  con¬ 
ditions  restrict  surveillance  of  the  enclosed  arei^. 
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d.  tiocatloa  of  light  aourca:  Lights  may  ba  locatad  on  ancloted 
boildlnga  or  ■tmeturas  or  on  polaa  If  tha  polat  ara  mounted 
iaalda  tha  aaclosad  araa. 


5.  3  SECURITY  GUARD  HOUSE 
Saa  Paragraph  2.  2.  S.  10 
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SECTtONd 

INTRASTATION  COMMUNICATtOHS  PAOUTIES  PLAN 


6.  1  GENERAL 

This  section  describes  for  s  typical  MIDAS  tracking  and  data  acquisition 
station  the  required  intrastatioii  operational,  and  administrative  voice  com¬ 
munications  installations.  The  requirements  established  in  this  section  in¬ 
clude  the  networks  for  operational  intercommunications,  administrative 
telephone  and  paging,  and  wire  message  service  equipment.  These  communi¬ 
cations  facilities  at  the  station  will  be  under  central  control.  An  admini¬ 
strative  switchboard  will  control  and  direct  all  incoming  and  outgoing  tele¬ 
phone  calls  and  operate  the  paging  system.  This  switchboard  will  have  the 
capability  of  connecting  with  alternate  voice  leased  lines. 

The  requirements  established  in  this  section  are  those  encompassing  the 
overall  communications  service  within  and  without  the  typical  MIDAS  station 
site.  Terminations  and  certain  equipment  details  are  defined.  Not  included 
here  are  requirements  for  underground  conduit,  conduit  bends,  internal 
communications  conduit,  short  duct  runs,  telephone  outlets,  and  the  20-zone 
paging  system  speakers.  *  Operational  voice  communications  requirements 
are  covered  in  this  document  in  Paragraph  6.  2.  Administrative  voice  com¬ 
munications  requirements  will  be  covered  in  Paragraph  6.  3.  Paragraph  6.  4 
lists  the  applicable  specifications  and  documents. 

6.  1.  1  Requirements  of  Communications  Contractor 

Additional  requirements  will  be  established  by  the  communications  contractor. 
The  communications  contractor  will  be  responsible  for  (but  not  necessarily 
limited  to)  the  following: 

*  1"  Buildings  and  Structures,  LM5D-447159.  Facilities  Design  Critena 

For  MIDAS  Operational  Station.  28  September  I960  (Unclassified)  * - 
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b.  Dtawia|«  abowtaf  •qiiipin«nt  arrang«mcnt  of  fwltchboard,  dial 
•fottoa  llnoo  wiro  •orvlcoo.  and  dial  aquipmoat 

c.  Tbo  rovlowt  eerroetioa  and  approval  of  architectural  and  en- 
giMerlnf  drawlaga  related  to  terminal  else  and  location,  cable 
oiatrlbtttioa.  and  conduit  else. 


6.2  OPERATIONAL  VOICE  COMMUNICATION  REQUIREMENTS 


A  eyetem  of  networks  In  accordance  with  Figure  6-1  will  be  engineered  to 
provide  operational  voice  communications  at  the  etatlon.  Pre-paee,  poat- 
pase*  calibration  and  maintenance  fxmctlona  are  to  be  provided. 


6.  2.  1  Network  Deecriptlon 


Net  #1.  Connects  all  positions  involved  in  the  over -all  system 
checkout.  During  this  checkout  phase  various  integrated  equip¬ 
ment  systems  are  tested.  During  this  phase,  the  master  con¬ 
troller  at  the  Tracking  and  Acquisition  Control  Console  will 
conduct  the  test.  Only  the  positions  involved  in  providing  in¬ 
formation  to  him  and  following  his  commands  are  on  this  net. 

b.  Net  #2.  Considered  to  be  supplementary  to  the  equipment  and 
operations  status  display  network  within  the  tracking  system 
and  will  be  used  when  information  is  needed  in  addition  to  that 
which  is  displayed.  In  a  normal  acquisition  exercise  in  which 
no  problems  occur,  this  net  will  not  be  used. 

c.  Net  #3A.  Connects  all  necessary  communication  positions  with- 
In  tKe  COB  for  purposes  of  accomplishing  individual  equipment 
systems  checkouts.  An  equipment  system  checkout  indicates 

in  detail  the  operating  condition  of  each  equipment  system  (e,  g.  , 
data  receiving  system,  timing  system)  comprising  the  total 
system.  Checkout  or  maintenance  activities  which  require  com¬ 
munication  with  other  buildings  may  be  accomplished  by  using 
the  supervisory  net,  the  PABX  telephone  system,  the  voice 
paging  system  or  by  patching  together  individual  building  main¬ 
tenance  and  checkout  nets. 

d.  Net  #3B.  This  net,  within  the  Satellite  Communications  Build - 
ing  11.  is  used  in  the  same  manner  as  Net  #3A. 

e.  Net  #3C.  This  net,  within  the  Satellite  Communications  Build- 
ing  #2,  is  used  in  the  same  manner  as  Nets  #3A  and  #3B. 

f.  Net  #3D.  This  net,  within  the  Satellite  Communications  Build - 
Ing~737  is  used  in  the  same  manner  as  Nets  #3A,#3B  and  #3C. 
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t*  piirfMa  of  ttiia  not  U  to  provtdo  for  coordination 

botwoon  buildings  at  all  tlmsa.  Tbs  supsrvlsory  nstwork  it 
iadopondont  of  ^1  othor  nstworkt.  and  is  providsd  with: 

(1)  Soloetivo  signalling  botwoon  all  positions  on  tho  not. 

(2)  Conforoncing  capability  botwoon  any  of  tho  stations  in  tho 
not. 


b.  2.  2  Commonlcatiwi  Panols 

Communication  panols  to  bo  providod  will  contain: 

a.  Loudspoakor  connection  -  minimum  usage  as  indicated  on 
Figure  6-1. 

b.  Switch  •  for  placing  tho  speakor  on  the  nets  or  any  direct  line 
whore  required. 

c.  Two  headset  jacks  -  for  either  direct  lines  and/or  nets.  It 
should  be  possible  to  remote  those  jacks  to  the  desk  edge  of 
console  or  edge  of  equipment  racks. 

d.  Speaker  amplifier  and  level  control  -  areas  indicated  on 
Figure  6-1. 

o.  Dial  -  to  allow  access  to  administrative  PABX  with  headset. 


6.  2.  3  Operational  Communication  Location 

Referenced  Figure  6*1  indicates  the  equipment  racks  and  consoles  in  the 
buildings  where  space  has  been  allocated  for  communications  panels,  jack 
and/or  both.  These  locations  have  been  dictated  by  operation  and/or  main¬ 
tenance  requirements  and  will  not  be  changed  without  proper  notification  of 
cognizant  engineering  organizations. 


6.  2.  4  Intra-Station  Operational  Circuits 

The  following  operational  circuits  (see  Fig.  6-2)  are  required: 

a,  COB  to  Satellite  Communications  Building  #1  (SCB  #1) 
6  -  operational  circuits 
4  -  dial  (administrative)  circuits 
1  -  signalling  circuit 
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b.  COB  to  SCB  #2 

6  -  operational  circuit! 

4  -  dial  (administrative)  circuits 
1  -  signalling  circuit 

c.  COB  to  SCB  #3 

6  -  operational  circuits 
4  -  dial  (administrative)  circuits 

1  -  signalling  circuit 

d.  SCB  #1  to  Multi-purpose  Antenna 

2  -  operational  circuits 

2  -  dial  (administrative)  circuits 

1  -  signalling  circuit 

e.  SCB  #2  to  Multi-purpose  Antenna 

2  -  operational  circuits 

2  -  dial  (administrative)  circuits 

1  -  signalling  circuit 

f.  SCB  #3  to  Multi-purpose  Antenna 

2  -  operational  circuits 

2  -  dial  (administrative)  circuits 
1  ->  signalling  circuit 
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6.  2.  5  Recording 

A  capability  to  record  four  channels  controlled  from  the  Tracking  and 
Acquisition  Control  Console  located  in  the  COB,  will  be  required  as  follows: 

a.  One  track  will  record  Nets  #1  and  #2  (alternately) 

b.  One  track  will  record ^he  supervisory  net 

c.  One  track  will  record  conversations  in  the  direct  operational 
line  to  the  TCC 

d.  One  track  will  be  used  for  back-up. 

The  capability  must  exist  at  the  Tracking  and  Acquisition  Coi:trol  Console, 
located  in  the  COB,  to  switch  tracks  as  required. 

6.  3  ADMINISTRATIVE  VOICE  COMMUNICATION  REQUIREMENTS 


In  order  to  interconnect  the  areas,  intra-station  voice  communications 


equipment  will  be  required  as  follows: 


Locations 

Public 

Address 

Speakers 

Main  Hand 
Dial  Sets 
(MNHD) 

Key  Telephone 
Sets,  6  Button 
(KTS) 

Operator 

Headsets 

Security  Chock  House 

1  outdoor 

1  indoor 

1 

COB 

26  indoor 

4  outdoor 

65 

6 

5 

SCB  #1 

4  indoor 

2  outdoor 

20 

3 

3 

SCB  Antenna  Support 
Structure  #1 

]  outdoor 
i  indoor 

2 

SCB  #2 

4  Indoor 

2  outdoor 

20 

3 

3 

SCB  Antenna  Support 
Structure  #2 

1  outdoor 

1  indoor 

2 

SCB  #3 

4  indoor 

2  outdoor 

20 

3 

3 

SCB  Antenna  Support 
Structure  #3 

1  outdoor 

1  Indoor 

2 

Emergency  Power  Plant 

1  indoor 

1 
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6.  3.  1  Switchboard 

Within  tha  Central  Cperationa  Building,  an  automatic  dial  PABX  (manned) 
ia  required  to  eervice  and  control  adminietrative  type  communicationa  with¬ 
in  and  without  the  station.  It  will  aleo  contain  provisions  for  the  foil'  wing: 

a.  200  line  capacity  (minimum)  expandable  to  300  lines 

b.  15  trunks  incoming  (two-way)  in  rotary  expandable  to  25 

c.  15  trunks,  outgoing,  expandable  to  25 

d.  3  intercept  trunks 

e.  10  attendant  trunks  ("0")  level 

f.  2  five  (5)  party  conference  jacks 

g.  Provision  for  terminating  full  period  voice  line  from  console 
to  PBX  for  general  distribution 

h.  Night  connection  -  2  lines. 

6.  3.  2  Dial  Telephone  System 

The  dial  telephone  system  should  satisfy  all  of  the  support,  administrative, 
and  other  communication  requirements  within  the  station.  It  would  provide 
connection  between  any  two  dial  telephones  within  the  building  or  between 
any  dial  phone  and  available  inter-office  trunks  for  extended  area  service. 
This  service  would  include  connections  to  support  facilities,  other  commands, 
and  to  extension  toll  lines. 


6.  3.  3  Paging  System 

A  twenty-zone  paging  system  will  be  required  to  interconnect  all  elements 
of  the  TttA  Station,  and  will  consist  of: 

a.  Operating  Equipment.  Two  (2)  master  control  units;  one  (1) 
located  at  telephone  switchboard  for  general  administrative 
paging,  and  one  (1)  in  the  console  room  adjoining  the  switch¬ 
board  room.  The  console  room  unit  will  have  override  feature. 
Each  control  unit  will  be  equipped  with  twenty  (2)  zone  route 
keys  capable  of  being  used  individually  or  in  any  grouping.  The 
console  room  will  have  one  (1)  microphone,  dynamic,  with  desk 
stand  and  spring  loaded  push -to -talk  switch.  One  (1)  pull-down 
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typ<i  microphone  will  be  required  for  uee  by  ewitchboard  op¬ 
erator.  One  (1)  microphone,  dynamic,  with  spring  loaded 
push-to-talk  awitch  will  be  located  in  Security  Check  House. 
The  Security  Check  House  microphone  is  intended  for  use  after 
close  of  business  at  switchboard.  The  switchboard  operator 
will  operate  "Routing  Keys"  to  all  stations.  This  will  enable 
the  Security  Guard  near  the  Security  Check  House  to  page  all 
stations. 

b.  Speakers.  All  indoor  speakers  will  be  equipped  with  volume 
control.  Number  of  speakers  has  been  stated  previously. 

c.  Suggested  Page  System  Zoning.  The  following  Boning  is  sug- 
gested  for  incorporation  Into  me  twenty  tone  public  ■'^ddrejs 

Location 

sgs 

SCB  Antenna  Support  Structure  #1 
COB 
SCB  #2 

SCB  Antenna  Support  Structure  #2 
Bore  sight  Tower 

SCB  #3 

SCB  Antenna  Support  Structure  #3 


system: 


Zone 


2 

3 


6.  3.  4  Wire  Service 


Wire  message  service  equipment  shall  be  provided  and  installed  in  the  COB. 

This  equipment  will  include: 

a.  One  (1)  alternate  volce/lCO  WPJsa  data  teletype  circuit 

b.  One  (1)  60  WPM  command  administrative  circuit  using  28-ASR 
with  131B  sub-sets  for  classified  data. 

c.  Two  (2)  Data  Circuits  >  full  duplex,  using  Data  Phone  Model  III 
at  1200  blts/sec  with  average  error  rate  not  to  exceed  1  In  10^ 
bits  transmitted. 

d.  Provide  third  Data  Phone  Model  III  digital  subsets  at  both  ends 
of  circuit  operator-dial  service. 

e.  Separate  routes  should  be  utilized  wherever  a  station  has  more 
than  one  long  line  so  as  to  minimize  the  chances  for  a  simultan¬ 
eous  shut  down.  An  RO-28  unit  is  required  on  the  national 
weather  circuit  and  is  to  be  located  in  the  COB. 
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t.  All  laatad  votc«  circuit*  will  b«  t«rfninat«d  in  th«  Tracking 
and  Acquialtion  Conaola,  locatad  in  th*  COB,  with  awitching 
capability  to  tha  adminiatrativa  switchboard. 


®  Adminiatrativa  Talaphona  Circuit  Raqulramanta  (aaa  Fig.  6-2) 


a.  Cantral  Opavationa  Building 

b.  SCB  «1 

SCB  Antan>.«  Support  S<’:ructttra  f  I 

c.  SCB  #2 

SCB  Antanua  Support  Structura  #2 

d.  SCB  #3 

SCB  Antanna  Support  Structura  #3 


-90  Circuit* 
-28  Circuit* 
-6  Circuit* 
•28  Circuita 
-6  Circuita 
-28  Circuita 
-6  Circuita 


Cxpanaion,  apiiraa,  or  raliability  factor*  ara  not  includad 
in  tha  adminiatrativa  talaphona  circuit  raquiramant*. 


6.  3.  6  Tarminal* 

Tha  ganarally  accapttd  rula  for  the  aelaction  of  the  aisa  of  diatrlbution  cable 
terminal*  la  to  provide  approximately  three  cable  pair*  for  each  line  that 
ultimately  will  be  aervicad  by  that  terminal.  Application  of  thia  rule  usually 
will  provide  sufficient  flexibility  to  accommodate  unforeseen  service  require¬ 
ment*  and  rearrangement*  that  may  occur  within  the  wiring  limits  for  that 
terminal.  Also  it  will  allow  uniform  multiplying  of  cable  pairs. 

6.  4  APPLICABLE  DOCUMENTS 


The  following  documents  form  part  but  not  all  of  the  specifications  governing 
the  system  design: 

a.  Specifications,  Military 

MIL-O-5028B  Drawing*  and  Data  lists,  Preparation  cf  Manu- 
facturars  (for  Production,  Aeronautical  and 
Associated  Equipment) 

MIL-E-4158B  Electronic  Equipment,  Ground;  General  Re¬ 
quirement!  for 

MIL-D-8512  Design,  Special  Support  Equipment 
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MlL-E-4970  Environmental  Taatlng.  Ground  Support  Couip- 
mant;  Ganeral  Specifications  for 

MIL-I- 26600  Intarfarence  Limits,  Tret  end  Design  of 
Raqiiiramants,  Aircraft  Elactrical  and 
Electronic  Design. 

Publications 

<l)  Engineering  Process  Bullatin 

PB  13  Protective  Finishes,  Ground  Support 

Equipment 

(2)  Air  Force  -  Navy  Aeronautical  Bulletin 

Number  143d  Specifications  li  Standards,  Use  of 

(3)  Technical  Orders  (AF) 


1.0.  31W3-1-4  Telephone  Outside  Plant  Engineering, 
Building  Conduit 

T.O.  31W3*1>8  Telephone  Outside  Plant 

T.O.  31W>1>16  Telephone  Plant  Engineering,  Protection 

T.O.  31W>10  Telephone  Plant  Engineering,  Tranamie- 
sion 

T.O.  31W-1«5  Telephone  Outside  Plant  Engineering, 
Joint  Usage 

T.O.  31W3-1-17  Telephone  Outside  Plant  Construction, 
Drop  end  Block  Wiring  and  Station 
Installation. 

T.O.  31W3>1-13  Telephone  Inside  Plant  Engineering 

T.O.  31W-1-15  Plant  Engineering,  Electrolysis 
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